General Information
K 2 CO 3 was dried in an oven at 80°C for 8 h. All other commercially available reagents and solvents were used as received without further purification. NMR-spectra were recorded on a Bruker DRX-500 P. Chemical shifts (δ) are quoted in ppm downfield of tetramethylsilane. The elemental analysis for C, H, N was performed with a CHNS 932 analyzer (LECO).
Thermogravimetric analyses were carried out using a Netzsch STA 409 PC Luxx thermal analyzer with a constant heating rate of 5 K/min in air from 303 K to 973 K. Powder X-ray diffraction data were collected in transmission geometry on a STADI P diffractometer with Cu-K 1 radiation (λ = 1.5405 Å) at room temperature. Low pressure nitrogen physisorption isotherms up to 1 bar were measured at 77 K using a volumetric BELSORP-HP apparatus. The 90-110 mg of MOF sample were used for physisorption experiments. Control measurements were performed on volumetric BELSORP-MAX apparatus using 10-30 mg of sample. High pressure methane physisorption at room temperature was studied using a magnetic suspension balance (Rubotherm). High pressure hydrogen adsorption measurements at 77 K were performed using volumetric BELSORP-HP apparatus. High purity gases were used: N 2 : 99.999%, H 2 :
99.999%, CH 4 : 99.5%. Prior to all adsorption measurements, the supercritically dried samples were further activated for 2 h at 303 K in high vacuum to remove carbon dioxide and argon from the pores.
Syntheses

Synthesis of 4,4´,4´´-[1,3,5-benzenetriyltris(carbonylimino)]trisbenzoic acid (H 3 btctb)
4-Aminobenzoic acid (16.53 g, 120.5 mmol, 3.2 eq.) and 18.22 g (131.8 mmol, 3.5 eq.) K 2 CO 3 were dissolved in 300 mL of dry acetone and stirred under argon atmosphere using a mechanical stirrer. At room temperature a solution of 1,3,5-benzenetricarbonyltrichloride (10 g (37.7 mmol) in 50 mL of dry acetone) was added slowly via syringe and the mixture was stirred at 353 K for further 12 h. After cooling to room temperature the solid was separated by filtration, washed intensively with water (300 mL) and a small amount of acetone (50 mL). Drying of the solid under vacuum gave the product as a colorless solid. Yield: 35.12 g (61.891 mmol, 84 %). 1 
Supercritical drying of DUT-32
Prior to the drying, the DMF containing crystals were soaked in ethanol (abs.), dry acetone or dry amyl acetate, respectively (3 days with renewing the solvent four times per day).
After exchange, the material was transferred into a Critical Point Dryer (SPI Supplies) tempered at 283 K and flushed with liquid CO 2 , which was renewed three times a day. After the respective resting time in liquid CO 2 the temperature was raised to 310 K changing the CO 2 from a liquid to a supercritical state. Afterwards, the CO 2 was released over a period of 2-3 hours.
Single crystal X-ray structure analysis and crystallographic data
Single crystals of DUT-32 and DUT-59 were sealed in glass capillaries with small amount of solvent. The datasets were collected at beamline BL14.2, Joint Berlin-MX Laboratory of Helmholtz Zentrum Berlin, equipped with a MX-225 CCD detector (Rayonics, Illinois) and 1-axes goniometer. [1] The data collection was performed using monochromatic radiation with λ = 0.88561 Å.
All non hydrogen atoms were refined in anisotropic approximation. The hydrogen atoms were positioned geometrically and refined using a riding model. The lattice solvent molecules could not be located from difference Fourier map due to disorder in the highly symmetrical space group. Thus, the SQUEEZE procedure in PLATON was performed to correct the intensities, corresponding to disordered part of the structure. [2] It results in 15069 electrons that were cut out from the void of 121980 Å 3 in the case of DUT-32 and in 7884 electrons squeezed from 53647 Å 3 in the case of DUT-59.
DUT-32
In spite of sufficient size of single crystals and highly intensive synchrotron radiation, the diffraction images of DUT-32 show reflexes with significant intensities only up to 30° 2θ. This could be explained by ultra-high porosity of the sample that leads to a very low fraction of the ordered framework in the crystal. A plethora of single crystals of various sizes (up to 0.5 mm in all dimensions) from different batches were screened by singe crystal diffraction. The experiments were performed at 295 K and at 100 K. Nevertheless, the data set of high quality could not be obtained. The best collected dataset was used for the data processing. The indexing of the image frames suggests a hexagonal crystal system. The image frames were integrated and scaled using Mosflm 1.0.5 and Scala programs, respectively. [3] The obtained set of intensities was carefully analyzed against systematic extinctions. As a result, a systematic absence of every 3 rd reflection was found along c direction. This suggests the presence of 6 3 symmetry in the crystal structure. Because the R sym value for the 6/m point group was significantly lower than for 6/mmm, the P6 3 /m space group was chosen for the structure solution. The structure was solved by direct methods and refined by full-matrix least square on F 2 using SHELXS and SHELXL [4] programs, respectively. Zn 4 
DUT-59
The asymmetric unit of DUT-59 contains two disordered Zn 4 O clusters and two and one third 
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DUT-59
The excess of H 3 btctb in the reaction mixture during the synthesis of DUT-32 leads to the formation of byproduct Zn 4 O(btctb) 2 (DUT-59), which is a isoreticular to MOF-177 (for crystallographic data see section 4 ESI). [5] DUT-59 can be synthesized as pure phase using following synthetic procedure: H 3 btctb (0.032 g) end Zn(NO 3 ) 2 ·4H 2 O (0.037 g) were solved in DEF (7 ml) and heated to 373 K for 24 hours in a Pyrex® tube. Yield: 34 mg (0.024 mmol, 43 %). 
